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Tous les jours, dans le monde, des comportements agressifs sont commis à l’égard 
d’individus, causant des préjudices physiques, psychologiques et financiers. En réponse à une 
provocation, ces agressions sont dites réactives et peuvent être alimentées par des biais cognitifs 
d’attribution d’intention hostile et des styles de personnalité antisociale. Comblant un trou dans la 
littérature scientifique, cette étude a pour but d’évaluer le biais d’attribution d’intention hostile 
ainsi que son rôle dans la relation entre la personnalité antisociale et l’agressivité réactive. Dans 
cette perspective, les participants étaient invités à répondre à des questionnaires évaluant la 
personnalité, les processus cognitifs et l’agressivité. Puis, pendant l’enregistrement de leur activité 
cérébrale, ils devaient lire des scénarios d’interactions sociales et attribuer une intention aux 
comportements décrits comme ambigus et provocateurs. Nous avons analysé la N400, une 
composante de potentiels reliés aux évènements, associée à la présentation d’intentions inattendues 
hostiles ou non hostiles après chaque scénario. Des analyses de corrélations de Pearson et de 
régressions linéaires multiples ont été réalisées pour examiner la validité de notre modèle de 
médiation. Les résultats montrent que la N400 est plus forte lors de la présentation d’intention non 
hostile inattendue que lors de la présentation d’intention hostile inattendue dans les régions 
centropariétales. La personnalité antisociale et la violation des attentes hostiles étaient reliées 
positivement à l’agressivité réactive. La personnalité antisociale prédisait l’agressivité réactive 
même à l’ajout de la violation des attentes hostile (Z = .30, p = .76) ou de la violation des attentes 
non hostiles (Z = -.32, p = .75) comme médiateur. En somme, le rôle médiateur du biais 
d’attribution d’intention n’est pas confirmé et d’autres études sont nécessaires pour mieux 
comprendre le lien entre la personnalité antisociale et l’agressivité réactive. 
 
Mots-clés : trouble de la personnalité, trouble de la personnalité antisociale, comportement 
agressif, biais cognitif, biais d’attribution d’intention, potentiels évoqués, électroencéphalographie, 









Every day, around the world, aggressive behaviors are committed against individuals, causing 
physical, psychological and financial harm. In response to provocation, these assaults are said to 
be reactive and can be fuelled by cognitive biases of attributing hostile intent and antisocial 
personality styles. Filling a gap in the scientific literature, the purpose of this study is to evaluate 
hostile intent bias and its role in the relationship between antisocial personality and reactive 
aggression. To this end, participants were asked to complete questionnaires assessing personality, 
cognitive processes and aggression. Then, while recording their brain activity, they were asked to 
read scenarios of social interactions and to attribute intent to behaviors described as ambiguous and 
provocative. We analyzed the N400, an event-related potential component associated with the 
presentation of unexpected hostile or non-hostile intentions after each scenario. Pearson correlation 
and multiple linear regression analyses were performed to examine the validity of our mediation 
model. The results show that the N400 is stronger in the presentation of unexpected non-hostile 
intent than in the presentation of unexpected hostile intent in the centro-parietal regions. Antisocial 
personality and violation of hostile expectations were positively related to reactive aggression. 
Antisocial personality predicted reactive aggression even with the addition of hostile expectation 
violation (Z = .30, p = .76) or non-hostile expectation violation (Z = -.32, p = .75) as a mediator. 
In sum, the mediating role of intention attribution bias is unconfirmed and further studies are 
needed to better understand the link between antisocial personality and reactive aggression. 
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5. CHAPITRE I. INTRODUCTION GÉNÉRALE 
 
Selon l’Organisation mondiale de la santé (OMS; World Health Organization, 2017), 1,4 
million de personnes dans le monde meurent chaque année des suites de violence reçue ou auto-
infligée. Chez les individus ayant 15 à 44 ans, la violence est l’une des premières causes de décès 
recensées. 7% des femmes décédées et 14% des hommes décédés le sont à cause de violences 
subies (Krug, 2002). Mais l’ampleur des conséquences néfastes de la violence ne s’observe pas 
seulement à travers le nombre de décès. En effet, beaucoup plus de personnes sont confrontées à 
des blessures physiques ou mentales suite à un acte de violence ou d’agression (Krug, 2002). Selon 
les estimations de l’OMS, lorsqu’une personne est tuée, 20 à 40 personnes sont blessées et 
hospitalisées (WHO, 2017). Par ailleurs, les comportements d’agression donnent lieu à des 
conséquences désastreuses sur le plan économique, judiciaire et social, tant pour l’individu que 
pour les familles, les communautés et le pays. Chaque année, des milliards de dollars sont 
déboursés pour payer les frais de santé, de police et de justice. De plus, les souffrances qu’endurent 
les victimes à long terme peuvent conduire à des troubles mentaux (e.g. troubles dépressifs, 
troubles de dépendance), des tentatives de suicide, des comportements sexuels à risque, des 
grossesses non désirées, des maladies ou des infections sexuellement transmissibles (WHO, 2017). 
Au Canada, 423 767 crimes violents ont été rapportés par la police en 2018 (Moreau, 2019). Parmi 
ces crimes, 240 449 agressions physiques, 37 401 agressions sexuelles, 66 508 menaces, 22 450 
vols et 37 218 harcèlements ou communications obscènes ont été perpétrés. Comparativement au 
siècle précédent, ces crimes violents recensés en 2018 sont bien plus nombreux. En effet, depuis 
1962, le taux de crimes violents par habitants a quadruplé, passant de 221 à 884 incidents pour 
100 000 habitants. Entre 2014 et 2018, l’indice de gravité des crimes violents aurait augmenté de 
17% et le taux d’agression sexuelle aurait augmenté de 34%. Ces chiffres sont d’autant plus 
alarmants si nous considérons toutes les agressions non déclarées par les victimes qui sont envahies 
par la honte, la peur des représailles ou la peur d’être stigmatisés notamment dans le cas de violence 
familiale (Conroy et al., 2019; Krug, 2002). Les enfants et les personnes âgées violentés sont, par 
exemple, très souvent dépendants de leurs agresseurs et habitent avec eux. La situation est encore 
plus dramatique quand on prend en compte que la majorité des victimes de violence sont agressées 
par leurs proches et les membres de leur famille (Conroy et al., 2019). Chez les victimes de 17 ans 
et moins, 31% ont été agressés par un membre de leur famille et 32% ont été agressés par une 
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connaissance (e.g. ami) en 2018. Pour les victimes de 15 à 89 ans, 30% ont été violentées par leur 
partenaire intime, 33% ont été violentées par une connaissance et 11% ont été violentées par un 
autre membre de leur famille en 2018. Comprendre et prévenir les comportements d’agression au 
sein des familles et de l’entourage des victimes est donc impératif.  
 
5.1. LES TYPES D’AGRESSIVITÉ ET SES MODÈLES THÉORIQUES 
 
Dans la population générale, l’agression et la violence sont des termes employés de manière 
interchangeable. Cependant, dans la communauté scientifique, l’agression est un terme plus global 
que la violence et englobe tous les comportements d’opposition ou d’attaque à l’égard d’un 
individu. Les comportements agressifs peuvent comprendre des actes mineurs (e.g. pousser), des 
actes plus sérieux (e.g. frapper) ou des actes sévères (e.g. tuer) (Allen & Anderson, 2017). Sur ce 
continuum de sévérité, la violence représente la manifestation la plus extrême de l’agression et 
conduit à des blessures physiques graves (Anderson & Bushman, 2002; Bushman & Huesmann, 
2010; Huesmann & Taylor, 2006). Selon Anderson & Bushman (2002), l’agression est définie 
comme un acte observable dirigé envers autrui dans le but d’affliger des dommages physiques ou 
psychologiques. De manière plus spécifique, l’auteur doit avoir l’intention de nuire à la victime de 
manière immédiate. De plus, la personne subissant l’acte d’agression doit être motivée à éviter le 
préjudice (Bushman & Huesmann, 2010; DeWall, Anderson, & Bushman, 2013). Il existe plusieurs 
taxonomies pour classifier les différents types d’agression, mais leurs applications sont encore 
débattues. La taxonomie de Krahé (2013) est l’une des plus récentes qui ait été développée (voir 
Tableau 1). Elle permet de décrire les comportements agressifs selon neuf modalités de réponse, 
ayant chacune 2 à 4 sous-types. Pour notre étude, la classification employée est celle qui décrit 
l’agression selon la présence ou l’absence d’une provocation (i.e. selon l’aspect réactif ou proactif 
de la réponse). Comme l’avait premièrement décrit Dodge (1991), l’agressivité de type réactif 
désigne des éclats de colère incontrôlée en réaction à une provocation tandis que l’agressivité de 
type proactif désigne des comportements agressifs planifiés de sang-froid dans un but instrumental. 
Ces concepts ont été testés sous différentes appellations dans plusieurs autres études (Merk et al., 
2005; Murray-Close et al., 2010; Raine et al., 2006). Dans ce contexte, l’agression réactive porte 
le nom d’agression hostile, impulsive ou affective tandis que l’agression proactive est  appelée 
agression instrumentale, préméditée ou prédatrice (Bushman & Anderson, 2001; Houston et al., 
2003; Merk et al., 2005; Ramirez & Andreu, 2006).   
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Tableau 1. Classification des différents types d’agression selon la taxonomie de Krahé (2013). 
Types Sous-types Exemples 
Mode de réponse Verbal Crier ou jurer sur quelqu'un 
Physique Frapper ou tirer sur quelqu'un 
Gestuel Faire des gestes menaçants 
Relationnel Donner à quelqu'un le « traitement du silence » 
Instantanéité Direct  Frapper quelqu'un au visage 
Indirect Répandre des rumeurs sur quelqu'un derrière son dos 
Qualité de la réponse Action  Faire en sorte qu'une autre personne se livre à des actes sexuels 
non désirés 
Inaction Ne pas transmettre des informations importantes à un collègue 
de travail 
Visibilité Visible Humilier quelqu'un devant les autres 
Cachée Envoyer des SMS de menace à un camarade de classe 
Provocation Proactive (/non provoquée) Prendre le jouet d'un autre enfant. 
Réactive (/de représailles) Crier sur quelqu'un après avoir été agressé physiquement 
Direction du but Hostile Frapper quelqu'un par colère ou par frustration 
Instrumental Prendre un otage pour obtenir une rançon 
Blessure causée Physique Les os cassés 
Psychologique Craintes et cauchemars 
Durée des effets Éphémère Petites ecchymoses 
Durable Incapacité à long terme de nouer des relations 
Unités sociales impliquées Individus La violence entre partenaires intimes 
Groupes Émeutes et guerres 
 
À l’origine, ces comportements agressifs surviennent en raison d’une interaction complexe de 
facteurs individuels et sociaux (Krug, 2002). Ils ont d’ailleurs été décrits dans plusieurs modèles 
théoriques. Nous pouvons citer par exemple, la théorie de l’apprentissage social de l’agression de 
Bandura (1978, 2001), la théorie de l’acquisition des scripts agressifs de Huesmann (1988, 1998) 
ou encore la théorie du traitement de l’information sociale de Crick & Dodge (1996). Le modèle 
général de l’agression (GAM) est un modèle plus récent et qui unifie toutes ces théories (Allen & 
Anderson, 2017; Allen, Anderson, & Bushman, 2018; Anderson & Bushman, 2002; Anderson & 
Carnagey, 2004; DeWall, Anderson, & Bushman, 2011). Sur le plan social, le GAM dépeint des 
facteurs tels que la présence d’une provocation, d’une frustration, d’une douleur, d’un inconfort, 
de drogues, d’une incitation ou d’indices d’agressivité (e.g. antécédents violents, possession d’une 
arme ou exposition récente à de la violence). Sur le plan individuel, le GAM décrit des facteurs 
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biologiques, développementaux, cognitifs et affectifs tels que le sexe (être un homme), les traits de 
caractère (e.g. impulsivité ou promptitude à accomplir des biais de perception, d’attente ou 
d’attribution hostile), les croyances (e.g. croire que l’agression est normale), les attitudes (e.g. 
évaluer l’agression de manière positive), les valeurs, les objectifs à long terme (e.g. désirer être 
craint par tous les moyens), les scripts d’attente (e.g. s’attendre à ce que l’autre agisse de manière 
agressive), les scripts perceptuels (e.g. tendance à percevoir des situations ambiguës comme 
hostiles), les scripts comportementaux (e.g. croire qu’il faut répondre à la violence par la violence) 
ou les affects (comme la colère, la rage ou le désir de vengeance). Les causes diffèrent également 
selon le type réactif ou proactif de l’agression (Barratt, Stanford, Dowdy, Liebman, & Kent, 1999; 
Bowen, Levasseur, & Desbiens, 2014; Crick & Dodge, 1996; Ramirez & Andreu, 2006). 
L’agression réactive (REAG) est décrite comme une difficulté d’adaptation associée à de 
l’impulsivité, des affects de colère, un manque de contrôle comportemental et, des scripts d’attente 
et de perception hostile dans le contexte d’une provocation. L’agression proactive (PEAG), elle, 
est plutôt reliée à des attitudes agressives et, à un besoin de gain et de domination sociale. Au final, 
la REAg et la PEAG diffèrent tant au niveau conceptuel et qu’au niveau des causalités. Toutefois, 
elles demeurent fortement corrélées l’une à l’autre et semblables à un certain point (Poulin & 
Boivin, 2000; Ramirez & Andreu, 2006). Par conséquent, nous avons choisi d’étudier l’impact du 
biais d’attribution d’intention hostile, un script d’attente et de perception hostile, sur la REAG et 
ce, comparativement à la PEAG.  
 
5.2. LE BIAIS D’ATTRIBUTION D’INTENTION HOSTILE ET SA MESURE 
Le biais d’attribution d’intention hostile (HAB) désigne une tendance à interpréter les 
intentions des autres comme étant hostiles, bien que la situation soit ambiguë (De Castro, Veerman, 
Koops, Bosch, & Monshouwer, 2002). Dans ce genre de situation (e.g. une personne renverse son 
café sur vous), l’individu sujet au HAB va trouver le comportement inacceptable et hostile, ce qui 
déclenchera sa colère et son envie d’exercer des représailles (i.e. de commettre un acte agressif 
réactif). Cette relation positive entre la REAG et le HAB a été démontrée plus d’une centaine de 
fois et au sein d’échantillons cliniques ou normaux constitués d’enfants ou d’adultes d’ethnicités 
différentes (Bailey & Ostrov, 2008; Basquill et al., 2004; Camodeca & Goossens, 2005; De Castro 
et al., 2002; Dodge, 2006; Dodge et al., 2015; Gagnon & Rochat, 2017; Hubbard et al., 2001; 
MacBrayer et al., 2003; Matthews & Norris, 2002; Miller & Lynam, 2006). De plus, comme la 
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REAG est fortement corrélée à la PEAG, il est possible d’observer une relation faible entre le HAB 
et la PEAG (De Castro et al., 2002). Dans cette continuité, nous avons choisi de réévaluer ces 
relations en utilisant une méthodologie novatrice et récente.  
Le HAB peut être mesuré par l’usage de questionnaires autorapportés (Coccaro et al., 2009), 
de vignettes écrites (K. Bowen et al., 2016; Lobbestael et al., 2013; Lösel et al., 2007), de vignettes 
vidéo (Coccaro, Fanning, Fisher, et al., 2017; Lansford et al., 2006), de tâche sur ordinateur 
(Smeijers et al., 2017) ou de mesures d’électrophysiologie (Gagnon et al., 2016). Dans l’étude de 
Lobbestael et al. (2013), 8 vignettes décrivant sous forme de phrases des situations ambiguës et 
provocantes a été employé pour mesurer le HAB. Face à ces vignettes, le participant devait décrire 
la situation et évaluer le caractère hostile, positif, négatif et neutre de la situation selon une échelle 
à 4 points, allant de 1 = plus plausible à 4 = moins plausible. Dans l’étude de Lansford et al. (2006), 
il s’agissait de 24 vignettes vidéo dépeignant un enfant qui tentait sans succès d'entrer dans des 
groupes de pairs ou était confronté à des provocations de pairs. L’enfant devait visualiser les scènes 
comme s’il en était le protagoniste. Par la suite, il devait décrire ce qu’il s’y était produit et 
expliquer pourquoi ses pairs s’étaient comportés ainsi. Les réponses d’attribution étaient alors 
codées hostiles ou non. Dans l’étude de Smeijers et al. (2017), le HAB a été mesuré à l’aide d’une 
tâche de classification sur un ordinateur. Dans cette tâche, il s’agissait de regarder des photos de 
visages exprimant des affects (de colère, de peur, de dégoût et de bonheur) et d’indiquer, pour 
chaque visage, s’il était hostile ou non, et ceci, le plus rapidement possible. Toutes ces mesures ont 
une faiblesse majeure qui est de ne pas pouvoir capter les inférences spontanées et non conscientes. 
Or le HAB est un processus cognitif rapide qui se manifeste à la deuxième étape du traitement de 
l’information sociale (Crick & Dodge, 1996). Les troisièmes et quatrièmes étapes sont consacrées 
à la clarification des buts et l’élaboration de la réponse. Au bout de la cinquième étape, l’individu 
a déjà eu le temps d’évaluer les résultats probables de l’interaction et les patrons de réponses 
auxquels il aspire. Ainsi, il est possible que le participant réponde aux vignettes ou au questionnaire 
selon ce qu’il pense être socialement acceptable au lieu de révéler ses premières perceptions et 
attentes hostiles. En fait, il a le temps d’explorer différentes interprétations avant d’émettre son 
jugement.  
Afin de contrer cette limite méthodologique et de proposer une mesure plus objective qu’un 
questionnaire autorapporté, Gagnon et al. (2016) ont développé une méthodologie innovante 
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pouvant mesurer les processus d’intention en temps réel grâce à l’enregistrement par 
électroencéphalographie (EEG) des potentiels reliés aux évènements (ERP). Pendant 
l’enregistrement de leur activité cérébrale, les participants devaient lire des mises en situation de 
scène de vie quotidienne sur un écran et deviner l’intention cachée derrière les comportements mis 
en scène. Chacune des mises en situation comprenait 3 phrases (voir Tableau 2). La première 
phrase présentait un contexte hostile ou non hostile. La deuxième phrase décrivait des 
comportements ambigus et possiblement provocateurs, effectués par un ou de plusieurs 
personnages, envers le lecteur. La dernière phrase précisait à travers un dernier mot cible, 
l’intention hostile ou non hostile des personnages. Suivant ce format, les scénarios ont été créés 
selon quatre conditions : hostile concordante, hostile discordante, non-hostile concordante et non-
hostile discordante (voir Tableau 2). Lorsque la condition était hostile, l’intention du personnage 
était hostile. À l’inverse, lorsque la condition était non hostile, l’intention était non-hostile. Quand 
la condition était concordante, le caractère hostile ou non hostile du contexte concordait avec le 
caractère hostile ou non hostile de l’intention. Enfin, quand la condition était discordante, le 
caractère hostile ou non hostile du contexte différait du caractère hostile ou non hostile de 
l’intention. Selon Gagnon et al. (2016), les scénarios non hostiles discordants suscitaient la 
violation des attentes hostiles du lecteur tandis que les scénarios hostiles discordants provoquaient 
la violation des attentes non hostiles du lecteur. En fait, la violation des attentes hostiles signifie 
que l’intention révélée à travers le mot cible est non hostile alors que le lecteur s’attend à une 
intention hostile. À l’inverse, la violation des attentes non hostiles signifie que l’intention est hostile 
alors que le lecteur s’attend à une intention non hostile. De plus, la présentation des scénarios de 
condition discordante déclenchait la composante cérébrale ERP N400, et ce, particulièrement lors 
de la violation des attentes hostiles. Cette composante servait ainsi de mesure objective et 
instantanée des inférences hostiles produites spontanément, sur les intentions motivant le 
comportement ambigu d'autrui.  
Tableau 2. Exemple de scénarios selon les quatre conditions de la tâche de violation des 
attentes hostile de Gagnon et al. (2016). 
Liste Première phrase – contexte Seconde phrase - comportement Dernière phrase - intention Condition 
1 Vos parents n’aiment pas vous 







2 Vos parents sont fâchés contre 
vous. 
Alors que vous rentrez, ils se 
déplacent dans une autre chambre  




1 Vous jouez au soccer contre une 
équipe qui a un style agressif, 
 
Lors d’une échappée, le 
défenseur vous fait trébucher. 
 




2 Vous avez une pratique de soccer 
avec votre équipe. 
 
HD 
NHC = non-hostile concordant ; NHD = non-hostile discordant ; HC = hostile concordant ; HD = hostile discordant. 
Ici, le mot cible est écrit en gras. Deux listes de 160 scénarios ont ainsi été créées. 
Comme l’ont décrit beaucoup d’autres études, la N400 se traduit sur les signaux d’EEG, par 
une déflexion négative perçue aux alentours de 400 ms post-stimulus et une amplitude maximale 
aux régions centropariétales (Fitz & Chang, 2019; Frank et al., 2015; Gagnon et al., 2016; Kutas 
& Federmeier, 2011; Leuthold et al., 2012). Étant engendrée par un large panel de stimuli (e.g. 
photo de visages, mots écrits ou sons), la N400 a une fonction qui fait encore débat dans la 
communauté scientifique. Elle est décrite comme un recours à la mémoire sémantique (Kutas & 
Federmeier, 2011), une surprise ressentie face à la présentation d’un mot (Frank et al., 2015) ou 
une erreur de prédiction du stimulus dans un contexte d’apprentissage (Fitz & Chang, 2019). Selon 
Leuthold et al. (2012), la composante N400 surviendrait suite à la présentation d’un mot inattendu 
ou incohérent avec le contexte dans un scénario. Par exemple, dans le scénario hostile discordant 
du Tableau 2, l’intention hostile du défenseur (« Le défenseur veut vous blesser ») est en 
contradiction avec le contexte non hostile (« Vous avez une pratique de soccer avec votre équipe »). 
L’apparition du mot blesser peut paraître surprenante compte tenu du contexte. Il semble difficile 
de croire que le défenseur ait voulu nous blesser en nous faisant trébucher dans le cadre d’un 
entrainement. Au contraire, nous sommes plus portés à croire qu’il nous ait fait trébucher par 
inadvertance dans le feu de l’action. En fait, les informations données dans les scénarios qui ne 
coïncident pas avec nos scripts et connaissances générales sont difficiles à intégrer, ce qui 
déclenche la N400. C’est dans ce cadre théorique que Gagnon et al. (2016) ont développé leur 
méthode de mesure alternative du HAB. 
Étant moins sujette au biais de réponse, la méthode de Gagnon et al. (2016) est celle qui sera 
testée dans notre étude. Il s’agira ensuite d’évaluer la relation entre la mesure neurophysiologique 
du HAB et l’agressivité de type réactif et proactif. Dans la littérature, des observations 
neurobiologiques ont déjà été faites selon le niveau et le type (réactif ou proactif) de l’agression 
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(Ramirez & Andreu, 2006). Chez les personnes violentes, la REAG a, par exemple, été associée à 
des fonctions préfrontales déficitaires (Raine et al., 1998) et des amplitudes ERPs de la P300 plus 
faibles (Barratt et al., 1997) que chez les personnes non violentes. En ce qui concerne la PEAG, les 
variables neuropsychologiques étaient les mêmes autant chez les personnes violentes que chez les 
personnes non violentes (Barratt et al., 1997; Raine et al., 1998). À des fins de contrôle, nous allons 
donc évaluer les amplitudes des ERPs, captées pour mesurer le HAB, selon le niveau de REAG et 
de PEAG. Selon d’autres études, la relation entre le HAB et la REAG physique aurait tendance à 
être plus forte chez les personnes ayant des styles de personnalité qui favorisent la dépendance, 
l’insécurité, la colère ou l’instabilité émotionnelle (Brent et al., 1994; Ross & Babcock, 2009; 
Tweed & Dutton, 1998). À ce propos, des troubles de la personnalité, tels que le trouble de la 
personnalité antisociale, ont fréquemment été associés à l’agressivité (Dunsieth et al., 2004; 
Warren et al., 2002).  
5.3. LA PERSONNALITÉ ANTISOCIALE  
 
Selon le DSM-5 (American Psychiatric Association, 2013), le trouble de la personnalité 
antisociale (TPAS) se caractérise par une tendance à violer et mépriser les droits d’autrui, depuis 
l’âge de 15 ans. Typiquement, l’individu antisocial est impulsif, éprouve une difficulté à se 
conformer aux normes sociales, use de tromperie pour son propre plaisir, n’éprouve aucun remords, 
et, se montre irritable, agressif et/ou irresponsable. Parallèlement à ces symptômes, le TPAS a été 
associé à des comportements agressifs, violents ou suicidaires (Brent et al., 1994; Duberstein & 
Conwell, 1997) et ce, quel que soit le sexe (Dunsieth et al., 2004; Warren et al., 2002). Par 
extension, plusieurs études récentes ont rapporté une association entre le TPAS et l’agression  
qu’elle soit réactive ou proactive (Lobbestael et al., 2013; Ostrov & Houston, 2008; Ross & 
Babcock, 2009; Tweed & Dutton, 1998; Walters, 2007). De plus, une méta-analyse réalisée par 
Gardner, Boccaccini, Bitting, & Edens (2015), a démontré que les caractéristiques antisociales 
prédisent modérément les mauvaises conduites, les comportements violents et la récidive 
criminelle. En Occident, 47% des hommes et 21% des femmes incarcérés pour crime violent ont 
reçu un diagnostic de trouble de la personnalité antisociale (Fazel & Danesh, 2002). Ces chiffres 
sont considérables et soulignent l’urgence de développer les connaissances actuelles sur le TPAS 
et ses axes de traitement. Un de ces axes de recherche consisterait par exemple à diminuer les 
cognitions agressives (tel que le HAB) auxquels sont sujettes les personnes antisociales. Très peu 
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d’études ont regardé le rôle du HAB dans la survenue de comportement agressif chez la 
personnalité antisociale (Lobbestael et al., 2013; Smeijers et al., 2017). Lobbestael et al. (2013) ont 
montré que les traits antisociaux et le HAB (mesuré à l’aide de vignettes) étaient de bons 
prédicteurs positifs de la REAG. Quant à Smeijers et al. (2017), ils ont démontré que les personnes 
ayant un TPAS réalisaient plus de HAB lors de l’interprétation d’expressions faciales. De manière 
à étendre nos connaissances et combler des lacunes méthodologiques, nous proposons alors 
d’examiner le rôle du HAB (mesuré par EEG et par questionnaire) dans la relation entre les traits 
de la personnalité antisociale et la REAG. L’âge, le sexe et le niveau d’éducation seront introduits 
comme variables contrôles dans nos analyses en raison de leurs influences sur la prévalence du 
TPAS et de l’agressivité (APA, 2013; Johnson, 2010; Moran, 1999). De même, nous contrôlerons 
les traits de la personnalité paranoïde et limite en raison de leur forte comorbidité avec le TPAS 
(APA, 2013).  
 
5.4. OBJECTIFS ET HYPOTHÈSES 
Le but principal de cette étude est d’examiner le rôle du HAB, mesuré par EEG, dans la relation 
entre les traits de la personnalité antisociale et la REAG. Pour y répondre, nous formulons plusieurs 
objectifs et hypothèses. 1) Premièrement, nous voulons répliquer et valider la méthode de mesure 
du HAB de Gagnon et al. (2016). Tout comme observé dans l’étude de Gagnon et al. (2016), nous 
faisons la première hypothèse que la N400 sera plus prononcée lors de la violation des attentes 
hostiles dans les régions cérébrales postérieures droites. 2) Deuxièmement, nous avons pour 
objectif d’évaluer le rôle prédictif des traits du TPAS et du HAB (mesuré par EEG et questionnaire) 
sur la survenue des comportements agressifs. (a) Comme l’ont déjà rapporté de nombreuses études 
(Lobbestael et al., 2013; Ostrov & Houston, 2008; Ross & Babcock, 2009; Tweed & Dutton, 1998; 
Walters, 2007), nous formulons l’hypothèse que les traits antisociaux prédiront positivement et 
significativement la REAG et la PEAG autorapportée. (b) Ensuite, puisque des études antérieures 
sont parvenues à prouver que le TPAS prédisait le HAB (Lobbestael et al., 2013; Smeijers et al., 
2017), nous faisons l’hypothèse que les traits antisociaux prédiront positivement et 
significativement le HAB mesuré par EEG et questionnaire. (c1) Toujours en nous appuyant sur les 
résultats d’autres études (Bailey & Ostrov, 2008; Basquill et al., 2004; Camodeca & Goossens, 
2005; De Castro et al., 2002; Dodge, 2006; Dodge et al., 2015; Gagnon & Rochat, 2017; Hubbard 
et al., 2001; MacBrayer et al., 2003; Matthews & Norris, 2002; Miller & Lynam, 2006), nous 
 
 19 
présupposons que les mesures neurophysiologiques et autorapportées du HAB prédiront de 
manière positive et significative la REAG. (c2) Par ailleurs, comme il est parfois possible 
d’observer une relation faible entre le HAB et la PEAG (De Castro et al., 2002), nous supposons 
qu’une faible relation positive et significative existera entre la mesure du HAB (par EEG et 
questionnaire) et le PEAG. (d) Enfin, nous présumons que l’ajout du HAB (autorapporté et mesuré 
par EEG) agira comme médiateur et changera la qualité de relation entre les traits antisociaux et la 
REAG, comme l’ont précédemment supposé les auteurs Lobbestael et al. (2013) et Smeijers et al., 
(2017). 
 
5.5. MISE EN CONTEXTE DE LA RÉALISATION DE L’ARTICLE 
 
L’article scientifique est le fruit d’une collaboration de plusieurs entités. Il présente les résultats 
du projet de maîtrise de Adriana Ursulet (AU), précédemment décrit. Pour rendre l’article plus 
attrayant et ainsi augmenter ses chances de publication, des données sur les traits de la personnalité 
limite issue du projet de maîtrise d’Émilie de Repentigny (EdR) ont été incluses. AU a néanmoins 
rédigé tout l’article. AU a participé à la conception du projet, au recrutement, à la passation des 
tâches expérimentales, à la cueillette, à l’entrée, l’analyse, le traitement et l’interprétation des 
données. EdR a contribué au recrutement, la passation des tâches expérimentales et la cueillette.  
Monique Bessette a contribué au recrutement. Pierre Jolicoeur (PJ) est copropriétaire du laboratoire 
LENS au sein duquel a eu lieu l’expérimentation. PJ a également soutenu les analyses des données 
d’électroencéphalographie. Jean Gagnon (JG) est le propriétaire du LENS et le directeur du projet. 

















6. CHAPITRE II. ARTICLE SCIENTIFIQUE 
 
Title - The mediating role of hostile attribution bias in the relationship between aggression 
and cluster B personality: An event-related potentials study. 
 
Adriana Ursulet, M.Sc., Émilie de Repentigny, M.Sc., Joyce Quansah, M.Sc., Monique Bessette, 
PhD, Pierre Jolicoeur, PhD, Jean Gagnon, PhD. 
 
The aim of this study was to better understand the role of the hostile attribution bias (HAB) 
in the relationship between cluster B personality traits and reactive aggression. We also sought to 
replicate the electrophysiology method developed by Gagnon et al. (2016) to evaluate the HAB 
Seventy-two French-speaking adults were asked to complete online questionnaires assessing their 
personality traits, cognitive processes and aggressive behaviors. While brain activity was recorded, 
they were asked to read scenarios involving daily life interactions and to imagine why the 
characters (whose intentions were ambiguous) behaved in a provocative manner towards them. 
Following each scenario, we analyzed the N400 component of the event-related brain potential 
associated with the presentation of unexpected hostile or non-hostile intentions after each scenario. 
Results showed a stronger N400 amplitude during presentation of unexpected non-hostile 
intentions (hostile expectancy violations) in the centro-parietal regions. There was no mediating 
effect of hostile or non-hostile expectancy violation in the relationship between cluster B 
personality characteristics and reactive aggression. Finally, further studies are needed to better 
understand the cognitive processes underlying aggressive behaviors in cluster B personality 
disorders. 
 
Keywords – personality disorders, antisocial personality disorder, borderline personality disorder, 
aggressive behavior, cognitive bias, interpretive bias, evoked potentials, electroencephalography, 
N400, hostile expectancy violation paradigm. 
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Personality disorders are conditions that can have a destructive impact on an individual's quality 
of life and social interactions. Indeed, a person with a personality disorder will experience serious 
difficulties managing emotions, behaving according to culturally acceptable cognitions and 
interacting normally in everyday life (APA, 2013). In the United States, 9-15% of people develop 
a personality disorder and in most cases, this disorder is accompanied by numerous comorbid 
conditions (Lenzenweger et al., 2007). According to Grant et al. (2004), nearly 31 million people 
were affected between 2001 and 2002. The situation is even more worrisome considering that 
personality disorders are commonly associated with aggression (Dunsieth et al., 2004), violence 
(Ullrich et al., 2008), criminal behavior (Flórez et al., 2019; Ruiter & Greeven, 2000) and violent 
recidivism (Putkonen et al., 2003) worldwide. According to a systematic review, 65% of 
incarcerated men and 42% of incarcerated women have a personality disorder (Fazel & Danesh, 
2002). These epidemiological data underline the importance of better understanding and treating 
personality disorders, particularly those in cluster B. According to the DSM-5, cluster B personality 
disorders are characterized by relational disorders and impulsive, emotional and/or unstable 
behavioral manifestations (APA, 2013). They include disorders such as antisocial personality 
disorder (ASPD) and borderline personality disorder (BPD) and tend to be strongly associated with 
a variety of maladaptive behaviors, including addictive, suicidal, or aggressive behavior 
(Duberstein & Conwell, 1997; Edens et al., 2007; Soloff et al., 2000). 
BPD is characterized by a pervasive instability of affects, self-representations and interpersonal 
relationships (APA, 2013). It also includes the presence of impulsiveness, paranoia, feelings of 
emptiness and/or suicidal gestures. Affecting 1-2% of the general population (Lobbestael & 
McNally, 2016), BPD has a lifetime prevalence of approximately 6% among both sexes (Grant et 
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al., 2008). In a population of adolescents, BPD traits are associated with high levels of delinquency, 
antisocial behavior and all forms of aggression (e.g., sexual harassment, overt aggression and 
violence) (Chabrol et al., 2012; Penson et al., 2018). As such, the diagnosis of borderline 
personality is, according to some authors, a good predictor of violence and aggression (Soliman & 
Reza, 2001). Moreover, among the hospital settings, 65% of patients with BPD report having used 
physical, verbal or relational gestures that were aggressive (Zanarini et al., 2017). According to 
several authors, aggressive behaviors among borderline patients are guided by emotions (Haller & 
Kruk, 2006). In fact, BPD patients are prone to overreact, which leads to irritability, outbursts of 
anger, and subsequent physical aggression. Importantly, BPD is not the only personality disorder 
that has been shown to predict misconducts, violent behaviors and criminal recidivisms (Penson et 
al., 2018). According to a longitudinal study by Penson et al. (2018), ASPD is also a valid predictor. 
The DSM-5 describes ASPD as pattern of violation of, and disregard for, the rights and interests 
of others (APA, 2013). It is expressed through a lack of social conformity, use of deception for 
personal gain, lack of remorse, and irresponsible, irritable or impulsive behavior. In the United 
States, the prevalence of ASPD is 3.63% in the general population and in the prison population, as 
high as 21-47% (Fazel & Danesh, 2002; Grant et al., 2004). In addition, adolescents with ASPD 
characteristics are likely to engage in future acts of violence and aggression (Frick et al., 2014). 
Moreover, in young adults, self-reports of two antisocial characteristics (i.e., sensation-seeking and 
egocentricity) have been associated with relational aggression (Werner & Crick, 1999). More 
generally, ASPD diagnosed in clinical populations has been shown to be a strong predictor of 
violence and aggression (Soliman & Reza, 2001). Further, high levels of aggression have been 
associated with ASPD regardless of gender (Dunsieth et al., 2004; Warren et al., 2002). Authors 
suggest that violent behavior by antisocial patients can be explained as being part of an instrumental 
goal, such as for the purpose of obtaining gratification (Haller & Kruk, 2006).  According to the 
authors, antisocial individuals are said to be hypo-reactive (or hypo-aroused), which results in 
emotionally and physiologically disinhibiting them when performing instrumental aggressive acts. 
In short, both BPD and ASPD are marked by impulsivity and aggressive behavior of all kinds 
(Chabrol et al., 2012; Lobbestael et al., 2015; Ostrov & Houston, 2008). As such, in the criminal 
population, individuals with antisocial and borderline disorders are more aggressive and impulsive 
than criminals without personality disorders altogether (Tiihonen et al., 1993). On the other hand, 
some distinctions exist in terms of the forms of aggression employed. Often, with BPD, aggression 
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is reactive (REAG) (or impulsive), relational and physical, while it is reactive and proactive (or 
instrumental) in ASPD (Gardner et al., 2012; Lobbestael et al., 2015; Newhill et al., 2009; Ross & 
Babcock, 2009).  
Conceptually, aggression refers to intentional and observable action directed toward someone 
with the goal of physically or mentally harming them (Bushman & Huesmann, 2010). Aggression 
is said to be reactive when it occurs under provocation, threat or frustration (Gardner et al., 2012; 
Ramirez & Andreu, 2006). It is expressed through outbursts of uncontrolled anger and cognitive 
scripts involving distinct expectations and hostile perception. Conversely, aggression is said to be 
proactive (PEAG) when it is planned and carried out cold blood for the purpose of personal gain 
or social domination (Ramirez & Andreu, 2006). These two forms of aggression are highly 
correlated, indicating that most aggressive individuals engage in both forms (Ramirez & Andreu, 
2006). Aggressive behaviors (REAG and PEAG) have disastrous economic, legal and social 
consequences (Conroy et al., 2019; Krug, 2002). Since the impacts are observable at the individual, 
family, community and national level, many programs have been developed to prevent and reduce 
aggression (WHO, 2017). One potential areas of intervention could consist of decreasing 
aggressive cognitions that cause the individual to perceive the world as a dangerous environment 
and to reconsider the use of aggression when a conflict occurs. 
Relatedly, a meta-analysis of studies conducted with people without BPD or ASPD, showed a 
strong relationship between aggression and the hostile attribution bias (HAB) (Yeager et al., 2013). 
According to Crick & Dodge's (1996) theory of social information processing, HAB refers to a 
tendency to attribute hostile intentions to others despite the situation being ambiguous (De Castro, 
Veerman, Koops, Bosch, & Monshouwer, 2002). For example, if a person were to spill coffee on 
you and, even though there is no indication of such, you react by perceiving the behavior as 
deliberate and hostile, then you are said to be engaging in a HAB. This will likely trigger an 
emotional response such as anger, as well as a desire to retaliate (e.g. REAG). In more than 100 
studies, the positive relationship between REAG and HAB has been demonstrated in clinical and 
normal samples of individuals of different ages and ethnicities (Bailey & Ostrov, 2008; Camodeca 
& Goossens, 2005; De Castro et al., 2002; Dodge et al., 2015; Gagnon & Rochat, 2017; Miller & 
Lynam, 2006).  
In an ambiguous and provocative situation, people with BPD tend to interpret events (such as 
abuse or rejection) as threatening (Lobbestael & McNally, 2016). This leads them to be overly 
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sensitive to rejection to behave impulsively, and to feel negative emotions. According to several 
interpretations, dysregulation of affect and behavior, which is characteristic of BPD, is associated 
with various cognitive biases such as the HAB (Baer et al., 2012). In fact, studies by Barnow et al. 
(2009) and Arntz et al. (2011) found that people with BPD showed a readiness to perceive a person 
as negative, aggressive, malicious, abusive, and rejecting. Thus, it is quite possible that the HAB 
can explains why people with BPD act aggressively towards others. Smeijers et al. (2017) have 
shown that patients with BPD often produce a lot of hostile interpretation biases.  
With regard to ASPD, few studies have tested the HAB as an explanatory variable for REAG 
(Lobbesteal, Cima et Arntz, 2013 ; Smeijers, Rinck, Bulten, Van den Heuvel et Verkes, 2017). 
According to Lobbestael et al. (2013), ASPD traits and HAB (measured using thumbnails and 
images) were good predictors of REAG. Further Smeijers et al. (2017), found that people with 
ASPD performed many HABs when looking at facial expressions.  
The HAB can be measured using self-reports (Coccaro et al., 2009), written vignettes (Bowen 
et al., 2016; Lobbestael et al., 2013; Lösel et al., 2007), video vignettes (Coccaro, Fanning, Fisher, 
et al., 2017; Lansford et al., 2006), computer tasks (Smeijers et al., 2017) or electrophysiology 
methods (Gagnon et al., 2016). In the study by Lobbestael et al. (2013), HAB was measured using 
8 images from the thematic apperception test and 8 text vignettes describing ambiguous and 
provocative scenes from daily life. Participants were asked to describe the scenes and rate the 
hostile, positive, negative and neutral character of each scene on a 4-point scale, ranging from most 
plausible to least plausible. In the Smeijers et al. (2017) study, HAB was measured using an image 
classification task. Patients were asked to look at pictures of affective facial expressions affect 
(anger, fear, disgust and happiness) and to indicate, as quickly as possible, whether each face was, 
or was not, hostile. Finally, the Lansford et al. (2006) study used 24 video vignettes depicting a 
child rejected or provoked by a peer group were used. Participants had to visualize scenes depicting 
rejection and provocation as though they themselves were the victim. They were then asked to 
describe and explain why the peers behaved as they did. Assignment responses were coded as either 
hostile or non-hostile. While all of the previously mentioned HAB measures provide interesting 
results, but they are not without flaws. Indeed, these methods do not allow for the measurement of 
spontaneous inferences and rapid intention attribution processes that are characteristic of the HAB. 
The latter occurs in the early stages of social information processing (Crick & Dodge, 1996). 
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Before providing their responses, participants have time to consider other, more socially acceptable 
interpretations.  
In order to capture the first cognitive processes of real-time intention attribution, Gagnon et al. 
(2016) developed an innovative measurement method based on the recording of brain signals. The 
aim was to present different scenarios on a screen that, in written form, describe a character 
performing ambiguous behavior towards the reader in a context-specific manner (see Table 1). 
The context was either hostile or non-hostile and the reader was asked to attribute an intention to 
the character. Subsequently, the character's actual intention was revealed through a final target 
word and event-related potentials (ERPs) were recorded. The intention could be either hostile or 
non-hostile. In principle, when the hostile or non-hostile nature of the intention was at odds with 
the hostile or non-hostile nature of the context, expectations about the intention of the character 
being portrayed were violated. Conversely, when the hostile or non-hostile nature of the intention 
was consistent with the hostile or non-hostile nature of the context, expectations were not violated. 
According to Gagnon et al. (2016), the ERP component N400 was observable when expectations 
were violated. In the literature, N400 is described as a negative deflection occurring around 200 to 
500 ms post stimulus presentation (Fitz & Chang, 2019; Frank et al., 2015; Gagnon et al., 2016; 
Kutas & Federmeier, 2011; Leuthold et al., 2012). Its amplitude is maximal in the centro-parietal 
regions of the brain and is triggered when the word presented is unexpected or inconsistent with 
the context in the scenario (Leuthold et al., 2012). In the study by Gagnon et al. (2016), the N400 
directly measured expectation violation and its amplitude was stronger during the hostile 
expectations violation than during the non-hostile expectations violation. 
The main goal of this study is to examine the mediating role of the HAB (measured by EEG 
and self-report) in the relationship between cluster B personality traits and REAG. To achieve this, 
we present several objectives and hypotheses. 1) First, we want to replicate and validate the HAB 
measurement method developed by Gagnon et al. (2016). Our first hypothesis is that N400 will be 
more pronounced in the right posterior brain regions during the hostile expectations violation. 2) 
Secondly, we aim to evaluate the predictive role of ASPD traits, BPD traits and HAB (as measured 
by EEG and self-report) on the occurrence of aggressive behaviors. (a1) We hypothesize that ASPD 
traits will positively and significantly predict self-reported REAG. (a2) We also hypothesize that 
BPD traits will predict REAG. (b) We hypothesize that ASPD and BPD traits will significantly 
predict self-reported HAB and hostile expectations violation. (c) We expect neurophysiological 
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and self-reported measure of HAB to significantly predict REAG.  (d) Finally, we expect that self-
reported and neurophysiological HAB will mediate the relationship between cluster B personality 





Seventy-two French-speaking adults were recruited from university classes in two 
metropolitan universities, a list of former patients who consulted in a personality disorders clinic, 
and the general population through posters and announcements on Facebook and Kijiji. Interested 
individuals were then contacted by email to receive information about the study and to make an 
appointment for a laboratory visit. All participants were between 18 and 65 years of age, had 
normal vision with or without correction and no history of psychosis, neurological disorder or 
severe brain damage. Seventeen of them had been taking a central nervous system medication for 
at least 2 weeks prior to the day of the experiment. Of these, two were taking an anxiolytic, two a 
controlled-release methylphenidate stimulant, seven an SSRI (selective serotonin reuptake 
inhibitor) or SNRI (serotonin-norepinephrine reuptake inhibitor) antidepressant, of whom one in 
combination with a noradrenergic and specific serotonergic antidepressant and three with a thyroid 
regulator and/or an anxiolytic, and two used a stimulant combined with anxiolytics. Before the 
visit, participants were asked not to use other drugs for at least 1 week prior to the experiment. 
They were also advised not to fast, to have a normal night's sleep, to consume sugar and coffee in 
the same quantity as usual and not to drink alcohol during the last 24 hours before the meeting. 
Failure to comply with any of these instructions resulted in the postponement of the appointment. 
All participants received a financial compensation of $25 at the end of the appointment. Nine 
participants were excluded due to attrition, a significant amount of missing data, a mother tongue 
other than French, or excessive artifacts on the EEG signals caused by eye movements. The final 
sample consisted of 63 participants (46 females and 17 males) with an average age of 29 (SD = 
1.44) and 15 years of education (SD = .40). 
 
MEASURE  
Before coming to the laboratory, participants received a consent form and a link by email, 
inviting them to answer 5 online questionnaires.  
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The first questionnaire was drawn from the French adaptation of the Personality Assessment 
Questionnaire (Morey, 1991, 2014). Only scales assessing borderline and antisocial personality 
traits were included. Each subscale consisted of 24 items. The Antisocial Characteristics Scale 
(ASPD features) consisted of 8 items measuring antisocial behavior, 8 items measuring 
egocentricity and 8 items measuring stimulus seeking. The Borderline Characteristics Scale (BPD 
features) consisted of 6 items assessing affective instability, 6 items assessing identity problems, 6 
items assessing negative relationships, and 6 items assessing self-harm. Each item was scored on 
4 Likert-type points, ranging from 0 = False, not at all true to 3 = Very true. For each subscale, the 
scores on the 24 items were added together to form a total score for antisocial traits and a total 
score for borderline traits. Higher scores reflected greater degree of personality traits. According 
to Morey, (2014), several studies have evaluated the reliability and validity of the PAI subscales in 
normal, clinical, and student populations (Karlin et al., 2005; Penson et al., 2018; Slavin-Mulford 
et al., 2012). Generally speaking, each of the clinical subscales had acceptable internal consistency 
(α ≈ .70), adequate test-retest reliability over a 4-week interval (r = .86, for the full subscales), and 
strong convergent validity (Morey, 2014). The ASPD features scale was highly correlated with the 
Self-Report Psychopathy test (r = .54 to .80) and the Multiphasic Personality Inventory Antisocial 
Personality Disorder scale (r = .60 to .77). The BPD features scale was highly correlated with the 
Revised NEO Personality Inventory Neuroticism trait (r = .67) and the Minnesota Multiphasic 
Personality Inventory - Borderline Personality Disorder scale (r = .77). In our study, the internal 
consistency was adequate for the ASPD features scale (α = .91) and the BPD features scale (α = 
.90). 
Two-scales from the Brief Symptom Inventory (BSI; Derogatis, 1993) translated to French by 
Gosselin & Bergeron (1993),  were used to measure level of depression and paranoia and used as 
control variables. The depression scale consisted of 6 items while the paranoid ideation scale 
consisted of 5 items. Each item was answered using a 5-point Likert-type scale, ranging from 0 = 
not at all to 4 = extremely. For each scale, a total score was calculated by adding up all item scores. 
The higher the score, the greater the level of traits. According to Derogatis (1993), the BSI 
dimensions had acceptable to moderate internal consistency (α = .71 to .85), acceptable to adequate 
test-retest reliability (r = .68 to .91), and high convergent validity with the Symptom Checklist-90-
Revised (r = .92 to .99). These results have been corroborated by several recent studies in normal 
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and clinical population samples (Adawi et al., 2019; Khalil et al., 2011). In our study, the 
Cronbach’s alpha was moderate for the depression scale (α = .84) and paranoid ideation (α = .81). 
A version of the Reactive-Proactive Aggression Questionnaire (RPQ; Raine et al., 2006), translated 
into French by Gagnon & Rochat (2017), was used to assess aggression behaviors. The 
questionnaire included an 11-item scale measuring REAG (e.g., getting angry at the provocation 
of others) and a 13-item scale measuring PEAG (e.g., hurting others to win a game). Each item was 
rated on a 3-point Likert-type scale, ranging from 0 = never to 2 = often. The REAG scores were 
calculated by adding the item scores. Higher scores indicated greater aggressive behaviors. 
Reliability and validity were tested in multiple samples of incarcerated and nonclinical individuals 
ages 6 to 64 years old (Cima et al., 2013; Fossati et al., 2009; Raine et al., 2006). According to 
Cima et al. (2013), the RPQ demonstrated moderate internal consistency for the reactive dimension 
(α = .83). The reactive scale was moderately to highly correlated with the Aggression 
Questionnaire (r = .26), the Barratt Impulsiveness Scale-11 (r = .53), the Psychopathic Personality 
Inventory (r = .35), and the Hostile-Aggression Scale (r = .38 to .51) (Cima et al., 2013; Raine et 
al., 2006). In our sample, the internal consistency was moderate for reactive aggression scale (α = 
.82). 
A French adaptation of the Social Information Processing - Attribution and Emotional Response 
Questionnaire (SIP-AEQ; Coccaro, Noblett, & McCloskey, 2009), translated by Gagnon, McDuff, 
Daelman, & Fournier (2015), was administered to measure the hostile attribution bias (HAB). The 
SIP-AEQ included 8 vignettes depicting scenes of everyday life where a character acts 
provocatively and has ambiguous intentions. For each vignette, participants were asked to rate the 
likelihood that the character's intention was directly hostile, indirectly hostile, neutral or 
instrumental (4 items per vignette). Each item was rated on a 4-point Likert-type scale, ranging 
from 0 = not at all likely to 3 = very likely. Hostile attribution biases (HAB - direct; HAB - indirect) 
were calculated by averaging the responses to the 8 vignettes for each intention type. The HAB 
score was determined by adding HAB - direct and HAB - indirect. The higher the score, the higher 
the HAB. According to Coccaro et al. (2009), internal consistency was moderate for HAB (α = 
.82). The SIP-AEQ had good convergent validity. The HAB was moderately correlated with the 
Hostile Automatic Thought Questionnaire (r = .27), the Trait meta-mood scale (r = -.23), and the 
variables assessing physical and verbal aggression in the Buss-Perry Aggression Questionnaire (r 
= .35). Similar psychometric values have been reported by several other studies (Chen, Coccaro, 
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& Jacobson, 2012; Coccaro, Fanning, & Lee, 2017) including a study with a French version 
(Gagnon et al., 2015). In our sample, the Cronbach’s alpha was adequate for HAB (α = .93). 
The last questionnaire administered assessed age, gender, mother tongue and education status. 
 
STIMULI 
The stimuli constituted 320 scenarios depicting social interactions encountered in everyday life and 
was developed by Gagnon et al. (2016) to test hostile and non-hostile expectancy violations. Each 
scenario consisted of three sentences (see Table 1). The first sentence described a typically hostile 
or non-hostile context. The second sentence depicted a character whose intention was ambiguous, 
thus committing a potentially provocative behavior to the reader. The last sentence included a final 
target word that resolved the ambiguity by clarifying the intention behind the  behavior. The 
scenarios were created under four conditions: hostile match (Hma), hostile mismatch (Hmi), non-
hostile match (NHma) and non-hostile mismatch (NHmi). When the conditions were hostile, the 
target word indicated hostile intent on the part of the character's behavior. Conversely, when the 
conditions were non-hostile, the intention was depicted as non-hostile. Conditions were said to be 
a match when the hostile or non-hostile nature of the intention was consistent with the hostile or 
non-hostile nature of the context. Similarly, conditions were said to be mismatched when the hostile 
or non-hostile nature of the intention differed from the hostile and non-hostile nature of the context. 
Two lists of 160 scenarios (i.e., 2 X 40 scenarios for each of the four conditions) were used to 
balance the match and the mismatch conditions with the hostile and the non-hostile conditions 
across participants. The two lists shared the same behaviors and intentions but differed in the hostile 
or non-hostile nature of the context. The first two sentences were composed of a maximum of 25 
words and the last sentence a maximum of 8 words. The third sentence was phrased negatively in 
almost 50% of the scenarios for each condition. The 2 lists were administered alternately and 
equally across participants. A list of 20 additional scenarios (i.e., 5 X 4 scenarios for each of the 4 
conditions) was developed for the purpose of practice and comprehension trials. 
 
Table 1. Examples of scenarios under the four conditions of the hostile expectancy violation paradigm. 
List First sentence – context Second sentence - behavior Third sentence - intention Condition 
1 You’re playing soccer against a 
team that has an aggressive style. 
 
On a breakaway, the defender 
trips you up. 
 










1 You’re having dinner with friends 
and Sylvie, who’s obnoxious.  
 
She doesn’t mention that your 
shirt is stained. 
 
Sylvie doesn’t want to 
embarrass you. b 
 
NHmi 
2 You’re having dinner with friends 
and Sylvie who’s nice. 
 
NHma 
NHma = non-hostile match; NHmi = non-hostile mismatch; Hma = hostile match; Hmi= hostile mismatch. Here, the 




After completing the online questionnaire and giving their written consent, participants were 
invited to the laboratory to perform the experimental task. While their brain activity was recorded, 
they were asked to read the daily life interaction scenarios and visualize them as though they were 
actually experiencing them. As they read the first two sentences, the reader had to imagine why the 
characters were behaving in such a way towards them (intention attribution process). Once ready, 
they could initiate the presentation of the third sentence. For each scenario, a trial consisted of 
presenting the first two sentences for at least 1500 ms. After pressing the space bar on the keyboard, 
a delay of 500 ms without stimuli was followed by a fixation cross appearing in the center of the 
screen for 1000 ms. A third sentence was then displayed, word by word, in the center of the screen 
and ended with the target word. Each word was presented for 300 ms, with a delay of 200 ms 
between words. Finally, a fixation cross was displayed in the center of the screen for 2000 ms. The 
participant had to keep his eyes focused on the center of the screen and refrain from blinking from 
the appearance of the first cross until the disappearance of the second cross. Each scenario 
presented in this way was a trial. In total, there were 4 practice trials followed by 10 blocks of 17 
experimental trials (170 trials). Of these 17 trials, 16 were used to assess attributions of intention 
and 1 trial was used as a comprehension test. The 16 trials testing intention attribution included 4 
scenarios for each of the 4 conditions (Hma, Hmi, NHma and NHmi). They were designed from 
one of the 2 lists of 160 stimuli. The comprehension trial was followed by a question. The purpose 
of this question was to ensure that the participant was reading and understanding the scenarios. The 
true or false question pertained to a detail in the previous sentence. The participant could answer 
by pressing the letter N (true) or M (false). A correct/incorrect answer was followed by feedback 
(green or red cross respectively). For our sample, the average rate of correct answers was 91.1%, 
indicating a high rate of comprehension. The experimental trials were presented in random order 
and without repetition. The blocks were separated by a break, the duration of which was determined 
by the participant. The scenarios used for the practice and comprehension trials were taken from a 
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list of 20 scenarios that differed from the lists of experimental scenarios. The words and fixation 
crosses were written in white, Helvetica font, size 14, bold, on a 17-inch (43.18 cm) black screen. 
The distance between the screen and the participant's eye was 70 cm. Three characters 
corresponded to approximately 1° of visual angle. The experimental task was created using E-
Prime 2.0 software (E-Prime, Psychology Software Tools, Pittsburgh, PA).  
 
ELECTROPHYSIOLOGICAL METHODS 
The electroencephalography took place in a Faraday cage and under medium brightness. The 
brain activity of the participants was captured using 64 Ag/AgCI electrodes in an elastic cap. The 
position of the electrodes was done according to the International 10-10 System (Sharbrough et al., 
1991). The right and left mastoids were used as references. One electrode was placed below the 
left eye to capture blinking and vertical eye movements. Two other electrodes were placed at the 
outer canthi of the eyes to capture horizontal eye movements. The signals were processed and 
recorded via a Biosemi ActiveTwo amplifier system (Amsterdam, Netherlands) at a sampling 
frequency of 512 Hz. Online, a 0.16 Hz high-pass filter and a 100 Hz low-pass filter were applied 
to the EEG signals. On Matlab, a 0.1 Hz high-pass filter and a 30 Hz low-pass filter were applied 
during offline analyses. The resulting signals were segmented in trials according to a time window 
of from 200 ms before, to 800 ms after the target word onset. The baseline time window ranged 
from -200 ms to 0 ms. Trials containing too many artifacts (i.e. eye or muscle movements) were 
rejected using an independent component analysis (Drisdelle et al., 2017). Rejection thresholds 
were applied for blink (i.e > 80 µV within a time window of 150 ms) and for eye movement (i.e > 
35 µV within a time window of 300 ms). Electrodes with a noisy EEG signal (i.e. exceeding +/- 
100 µV voltage) were interpolated by spherical spline. When more than 7 electrodes were noisy in 
a trial, the trial was rejected. When the number of rejected trials was greater than 20 per condition, 
the participant was excluded from the sample. In our final sample, the percentage of rejected trials 
was less than 17,5% in the four conditions (i.e. 0 to 17,5% for Hma, 0 to 15% for Hmi, 0 to 12,5% 
for NHma and 0 to 12,5% for NHmi). The trials were then averaged by condition (Hma, Hmi, 
NHma, NHmi) and for each participant. On average, there were 39 trials per condition. The ERP 
amplitudes captured by the electrodes were averaged over 6 lateral regions and 3 midline regions 
on the scalp. The lateral electrodes were separated as follows: anterior left (AF3, AF7, F1, F3, F5, 
F7, FT7, FC1, FC3, FC5), central left (TP7, T7, C1, C3, C5, CP1, CP3, CP5), posterior left (P1, 
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P3, P5, P7, PO3, PO7, O1), anterior right (AF4, AF8, F2, F4, F6, F8, FT8, FC2, FC4, FC6), central 
right (TP8, T8, C2, C4, C6, CP2, CP4, CP6) and posterior right (P2, P4, P6, P8, PO4, PO8, O2). 
The midline electrodes were analyzed as follows: anterior median (AFZ, FZ, FCZ), central median 
(CZ, CPZ), posterior median (PZ, POZ, OZ). 
 
STATISTICAL ANALYSES 
Statistical analyses were performed to evaluate the voltage of the ERP amplitudes (dependent 
variable) according to the conditions (Hma, Hmi, NHma, NHmi) and location of sensors on the 
scalp. Each subject being its own control, two repeated measures ANOVAs with Huynh-Feldt 
corrections were performed. The first ANOVA was for the lateral electrodes. The independent 
variables were Intention (hostile, non-hostile), Consistency (match, mismatch), Hemisphere (Left, 
right) and Location (Anterior, Central, Posterior). Mean ERP amplitudes observed at midline 
regions were analyzed in a second ANOVA. The independent variables were Intention, 
Consistency and Location. Given that our first objective was to demonstrate the presence of an 
N400 during expectancy violations (mismatch - match conditions), interaction effects involving 
the Consistency factor were looked at in the ANOVAs. In order to assess the role of the N400 in 
our mediation models, we selected regions showing greater negative amplitude (as shown in 
Gagnon et al., 2016; Leuthold et al., 2012). Pearson’s correlations were performed between all 
variables. Therefore, several multiple linear regressions were conducted to assess whether 
antisocial characteristics, borderline characteristics, and the HAB (as measured by self-report or 
EEG) predicted scores on reactive and proactive aggression. Age, sex, education, paranoid ideation 





Figure 1 shows mean ERP amplitudes at the 9 scalp regions, post target word presentations, 
for each of the four conditions (Hma, Hmi, NHma, NHmi). The ERPs consisted of two negative 
deflections at approximately 100 ms and 350 ms and two positive deflections emerging at around 
200 ms and 600 ms. Figure 2 shows differences in mean ERP amplitudes between mismatch and 
match conditions for the 9 scalp regions. Mean amplitude differences indicate a negative deflection 
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(N400) at around 350 to 650 ms during hostile expectancy violations (NHmi-NHma conditions). 
Based on visual inspection, greatest deflections were at midline and right sites in central and 
posterior regions. When non-hostile expectancies were violated (Hmi-Hma conditions), mean 
perceived amplitudes neared zero in the central and posterior regions. Figure 3 shows topography 
of mean amplitude differences observed on the scalp from 350 to 650 ms (post target onset) during 
hostile and non-hostile expectancy violations. During the hostile expectancy violations, the N400 
seems to appear in the central and posterior regions of the right hemisphere and the midline sites. 
       
      
       
                                                                     
Figure 1. Grand average ERPs recorded when presenting hostile match, hostile mismatch, non-hostile 
match and non-hostile mismatch target words for 9 brain regions. 
LA = anterior left; LC = central left; LP = posterior left; MA = anterior median; MC = central median; MP 
= posterior median; RA = anterior right; RC = central right; RP = posterior right. 
 
For the lateral electrodes ANOVA, there was an interaction effect between Intention, 
Consistency and Location (F (2.124) = 5.90; p = .01), and between Intention, Consistency and 
Hostile match                     Hostile mismatch               Non-hostile match                       Non-hostile mismatch 
RA MA LA 
LC MC RC 
LP MP RP 
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Hemisphere (F (1,62) = 5.21; p = .03). For these interactions, effect sizes were moderate (partial 
R2 = .08; partial R2 = .09 respectively). Simple effects for these last two interactions were assessed 
for Consistency factor by paired comparisons with post hoc Bonferroni adjustment. The levels of 
the Consistency factor (match and mismatch) differed significantly for the non-hostile Intention in 
the central and posterior regions, with an adjusted alpha of .004. Voltages were significantly more 
negative in the non-hostile mismatch condition at central (M = 4.83) and posterior regions (M = 
4.39) than in the non-hostile match condition (M = 5.89, M = 5.82 respectively) (see Figure 1). 
There was no difference between hostile mismatch and hostile match at anterior, central and 
posterior sites. Thus, at the lateral electrodes, the negative deflection N400 was greater in the non-
hostile mismatch conditions at central and posterior regions than in the non-hostile match 
conditions. Additionally, the levels of Consistency differed significantly for non-hostile Intention 
regardless of the Hemisphere with an adjusted alpha of .006. Voltages were significantly more 
negative in the non-hostile mismatch condition in the left (M = 4.69) and right (M = 4.66) 
hemispheres than in the non-hostile match condition (M = 5.47, M = 5.84 respectively) (see Figure 
1). For hostile Intention, there was no difference between mismatch and match in the left and right 
hemispheres at anterior, central and posterior regions. There was also an interaction effect between 
Intention and Consistency (F (1,62) = 14.50; p = .00), between Consistency and Hemisphere (F 
(1,62) = 7.39; p = .01) and between Consistency and Location (F (1.124) = 8.73; p = .00). The 
magnitude of these interactions was high (partial R2 = .19; partial R2 = .11; partial R2 = .12 
respectively). 
For the midline regions ANOVA, there was an interaction effect between factors of 
Intention and Consistency (F (1,62) = 16.16; p = .00), between factors of Consistency and Location 
(F (2,124) = 10.59; p = .00) and between factors of Intention, Consistency and Location (F (2,124) 
= 5.60; p = .01). Effect sizes for these interactions were high to moderate (partial R2 = .21; partial 
R2 = .15; partial R2 = .08). Simple effects for the last interaction was evaluated for the Consistency 
factor by paired comparisons with post hoc Bonferroni adjustment. Level of Consistency factor 
differed significantly for non-hostile Intention at central and posterior regions on the scalp with an 
adjusted alpha of .004. Voltages were significantly more negative in the non-hostile mismatch 
condition at central (M = 6.37) and posterior regions (M = 4.52) than in the non-hostile match 
condition (M = 7.96, M = 6.37 respectively) (see Figure 1). There was no difference between 
mismatch and match for hostile Intention at anterior, central and posterior regions. Then, at midline 
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electrodes, the N400 was greater in the non-hostile mismatch conditions at central and posterior 
regions than in the non-hostile match conditions. 
     
       
        
                                                                              
Figure 2. Difference between the mismatch and match conditions of the grand ERP averages obtained 
after presentation of the hostile or non-hostile target word for 9 brain regions.  
LA = anterior left; LC = central left; LP = posterior left; MA = anterior median; MC = central median; MP 
= posterior median; RA = anterior right; RC = central right; RP = posterior right. 
 
These results confirm the presence of the N400 at central and posterior regions in the non-
hostile condition (i.e. when hostile expectations were violated). In the hostile condition (i.e. during 
non-hostile expectancy violations), the N400 was not significantly visible.  
Since the ERP waveform differences and the topographic map indicated a stronger N400 effect in 
the central and posterior regions of the right and midline sites (Figure 2 and 3), we selected MC, 
RC, MP and RP regions for further analysis.  
LC MC RC 
LP MP RP 
Violation of non-hostile expectations (hostile mismatch – match)                   Violation of hostile expectations (non-hostile mismatch – match) 




                                    
Figure 3. The topographic map of ERP mean differences between mismatch and match conditions 
from 350 to 650 ms after presentation of hostile or non-hostile target words. 
On the left, non-hostile expectancy violation (hostile mismatch - match). On the right, hostile expectancy 
violation (non-hostile mismatch - match). 
 
PREDICTION OF REACTIVE AGGRESSION 
The distributions of self-report scores were inspected, and external validity was not 
compromised. The scores had good variability around the mean and extreme data were in 
continuity with the data set. The variables had less than 5% missing data and met the criteria for 
normality. However, the variables measuring proactive aggression and antisocial behavior had 
positive skewed distributions, which reflects the distribution observed in the general population.  
Significant Pearson's correlations were found between different variables in the study. 
Correlation coefficients of the variables of interest are presented in Table 2. REAG was correlated 
with age, depression, antisocial traits, borderline traits and non-hostile expectancy violations 
(hostile condition) in the MC (r = -.29, p £ .05 two-tailed), MP (r = -.25, p £ .05 two-tailed), RC (r 
= -.35, p £ .01 two-tailed) and RP (r = -.32, p £ .01 two-tailed) region. In addition, antisocial traits 
were correlated with gender, paranoid ideation and borderline traits and indirect hostile attribution 
bias (r = .30, p £ .05 two-tailed). Borderline traits were correlated with paranoid ideation, 
depression and self-reported HAB. REAG was not correlated with hostile expectancy violations 
(non-hostile condition) in MP (r = .09, p ³ .05 two-tailed), MC (r = .11, p ³ .05 two-tailed), RC (r 
= .20, p ³ .05 two-tailed) and RP (r = .12, p ³ .05 two-tailed).  
Because the correlation between hostile or non-hostile expectancy violations and aggression 
scores (REAG) was more strongly consistent in the RC region than in the MC, MP and RP regions, 




Table 2. Correlation matrix. 
* p £ .05; ** p £ .01 
 
Following the procedures of Hayes (2018), a first regression was conducted with ASPD 
features as the independent variable. Hostile expectancy violation (non-hostile condition) and self-
reported HAB were the mediator variables and BPD features was introduced as a covariate. 
Antisocial characteristics did not predict hostile expectancy violation and self-reported HAB (see 
Figure 4). REAG was significantly predicted by antisocial characteristics (R2 = .41) and hostile 
expectancy violation. Self-reported HAB did not predict REAG. With the addition of the mediators, 
antisocial characteristics predicted REAG (R2 = .46). The total effect was not greater than the direct 
effect and the indirect effect was not significant for the hostile expectancy violation (indirect = .00, 
SE = .01, 95% CI [-.02; .04]) and self-reported HAB (indirect = -.00, SE = .01, 95% CI [-.02; .01]). 
Similarly, the Sobel Aroian test indicated that the indirect effect was not significant for hostile 
expectancy violation (Z = .30, p = .76) and self-reported HAB (Z = -.37, p = .71). The same 
regression was assessed with non-hostile expectancy violation (hostile condition) and self-reported 
HAB as mediator variables. Antisocial characteristics did not predict non-hostile expectancy 
violation. Non-hostile expectancy violation significantly predicted REAG. With the addition of the 
mediators, antisocial characteristics predicted REAG (R2 = .50). The total effect was not greater 
than the direct effect and the indirect effect was not significant for hostile expectancy violation 
(indirect = -.00, SE = .02, 95% CI [-.04; .04]) and self-reported HAB (indirect = .00, SE = .01, 95% 
CI [-.02; .02]). The Sobel Aroian test indicated that the mediating effect for non-hostile expectancy 
violation (Z = -.32, p = .75) and self-reported HAB (Z = -.05, p = .96) was not significant.
Variables 1 2 3 4 5 6 7 8 9  10 11 12 
1. Age -            
2. Gender .27* -           
3. Education -.11 -.12 -          
4. Paranoid ideation  .13 .01 .09 -         
5. Depression  .07 .06 .08 .49** -        
6. ASPD features .08 .39** .04 .26* .19 -       
7. BPD features   .05 .03 .21 .58** .68** .48** -      
8. REAG .26* .23 .06 .24 .41** .47** .52** -     
9. HAB  .13 .11 -.11 .58** .37** .25 .34** .14 .16 -   
10. HN400RC  -.01 -.08 .03 .00 .10 -.10 -.11 -.35** -.27* .18 -  






Figure 5. Mediation of antisocial characteristics - reactive 
aggression relationship by the hostile attribution bias and the N400. 
in hostile and the non-hostile conditions. 
 
Figure 4. Mediation of borderline characteristics - reactive 
aggression relationship by the hostile attribution bias and the N400. 
in hostile and non-hostile condition. 
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A second regression was conducted with BPD features as the independent variable, hostile 
expectancy violation (non-hostile condition) and self-reported HAB as mediator variables and 
ASPD features as the covariate. Borderline characteristics predicted hostile expectancy violation, 
but not self-reported HAB. Borderline characteristics did not predict REAG. Hostile expectancy 
violation predicted REAG whereas self-reported HAB did not predict REAG. When the mediator 
variables were added, borderline characteristics predicted REAG (R2 = .46). The direct effect was 
greater than the total effect and the indirect effect was not significant for the hostile expectancy 
violation (indirect = -.03, SE = .03, 95% CI [-.10; .00]) and self-reported HAB (indirect = .00, SE 
= .01, 95% CI [-.01; .03]). The Sobel Aroian test also indicated that the indirect effect was not 
significant for hostile expectancy violation (Z = -1.24, p = .22) and self-reported HAB (Z = .23, p 
= .82). Therefore, there was no mediating effect of self-reported HAB or hostile expectancy 
violation on the relationship between borderline characteristics and REAG. Once again, the same 
regression was assessed with non-hostile expectancy violation (hostile condition) and self-reported 
HAB as mediator variables. Borderlines characteristics did not predict non-hostile expectancy 
violation. Non-hostile expectancy violation predicted REAG. With addition of the mediator 
variables, borderlines characteristics did not predict REAG (R2 = .50). The total effect was greater 
than the direct effect, but the indirect effect was almost significant for the non-hostile expectancy 
violation (indirect = .04, SE = .03, 95% CI [-.01; .10]). The indirect effect was not significant for 
the self-reported HAB (indirect = -.00, SE = .01, 95% CI [.01; -.01]). With the Sobel Aroian test, 
the mediating effect was not significant for non-hostile expectancy violation (Z = 1.48, p = .14) 
and self-reported HAB (Z = .03, p = .98). Therefore, the non-hostile expectancy violations had no 




The first objective of this study was to replicate the measurement method of Gagnon et al. 
(2016) and to validate their results. The aim was to present scenarios describing social interactions 
while measuring brain activity. In each scenario, characters acted in a provocative and ambiguous 
manner in both hostile and non-hostile contexts. Participants were asked to read the scenarios on a 
screen and imagine the intentions behind the behaviors presented. Subsequently, the characters' 
hostile or non-hostile intentions were revealed through a final target word. The hostile or non-
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hostile nature of the context could be in agreement or disagreement with the hostile or non-hostile 
nature of the intention. When the context was hostile, but the intention presented was non-hostile, 
the experimental manipulation was considered a hostile expectations violation. In contrast, when 
the context was non-hostile, but the intent was hostile, the manipulation was considered a non-
hostile expectancy violation. As in the study by Gagnon et al. (2016), we were able to observe the 
N400 ERP component in a time window ranging from 350 to 650 ms post-stimulus onset. 
Moreover, the amplitude of this deflection was more pronounced during the hostile expectancy 
violation in the central and posterior cerebral regions at the medial and right electrodes. This meant 
that participants were surprised when a word signifying non-hostility was presented following a 
hostile context. This implied that participants attributed hostile intent to the characters when the 
context was hostile. This result has been corroborated by several other studies reporting maximum 
amplitude N400 in the centro-parietal regions when expectations are violated (Baetens et al., 2011; 
Bartholow et al., 2016; Gagnon et al., 2016; Leuthold et al., 2012; Van Overwalle et al., 2009). As 
demonstrated in Leuthold et al. (2012) and Gagnon et al. 2016, in our study, the N400 was observed 
post-stimulus due to target word being presented unexpectedly or inconsistently with the context 
of the scenario.  
 
During the non-hostile expectancy violation, ERP amplitudes neared zero at approximately 350 
to 650 ms. Therefore, when a non-hostile context was followed by ambiguous and provocative 
behavior, participants did not attribute a non-hostile intent to the behavior. Although consistent 
with findings reported in Gagnon et al. (2016), this result appears inconsistent with the established 
assumption that the N400 would reflect an expectancy violation. Gagnon et al. (2016) suggest this 
phenomenon possibly reflects a cautious interpretation, based on perceived cues, on the part of 
non-aggressive students. It is indeed possible that, in our study, non-hostile contextual cues 
conflicted with the ambiguous and provocative nature of the behavior. Therefore, the type of intent 
attribution depended on the weight the participant gave non-hostile cues versus provocative cues. 
In the end, in scenarios designed to violate non-hostile expectations, the participant may have had 





The second objective of this study was to demonstrate the predictive role of ASPD traits, BPD 
traits and self-reported HAB on the occurrence of aggressive behaviors. As expected, ASPD traits 
were highly correlated with REAG. Also, they positively predicted REAG, which is consistent with 
the scientific literature (Lobbestael et al., 2013; Ostrov & Houston, 2008; Ross & Babcock, 2009; 
Walters, 2007). The presence of high antisocial traits therefore predicted the occurrence of reactive 
aggressive behaviors. Thus, we were able to confirm our initial hypothesis that ASPD traits are 
good predictors of REAG. 
 
BPD traits were highly correlated with REAG. However, when controlling for age, gender, 
education, depression, paranoid ideation and ASPD traits, they did not significantly predict REAG. 
This result was surprising given that several studies have shown BPD to be a good predictor of 
REAG (Lobbestael et al., 2015; Ostrov & Houston, 2008; Soliman & Reza, 2001; Zanarini et al., 
2017). In a recent longitudinal study, however, Penson et al. (2018) reached the same conclusions 
as us, showing that BPD characteristics were not sufficient in significantly predicting aggressive 
behaviors and rather, that ASPD characteristics were better predictors. Thus, it is likely that, in our 
regressions, ASPD traits were more effective predictors of REAG than BPD traits and, as a result, 
received more of the variance of REAG. In addition, BPD traits and ASPD traits shared a high 
percentage of common variance (r2 = .24), indicating some redundancy. It is therefore likely that 
the ASPD traits inherited the majority of the REAG variance because of the weak predictive role 
and redundancy of information in BPD traits. This would explain why the regression coefficient 
for BPD traits was insignificant for REAG. Thus, we were unable to confirm our third hypothesis 
that BPD traits are good predictors of REAG. 
 
ASPD traits failed to predict both HAB, as measured by self-report, and hostile or non-hostile 
expectancy violations. These findings are not consistent with the few studies evaluating HAB in 
ASPD (Lobbestael et al., 2013; Smeijers et al., 2017). Indeed, Smeijers et al. (2017) reported that 
patients with ASPD exhibit a HAB regarding ambiguous facial expressions. Similarly, Lobbestael 
et al. (2013) used vignettes (verbal and pictorial stimuli) and successfully showed that ASPD traits 
were moderate predictors of the HAB. However, it is important to mention that the methodology 
used to measure the HAB in the latter two studies were not entirely similar to ours. We used the 
SIP-AEQ questionnaire to measure self-reported HAB and an electrophysiology method developed 
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by Gagnon et al. (2016) to measure hostile and non-hostile expectancies violations. As such, it is 
possible to expect different results in all three studies. In addition, it is possible that the individuals 
with ASPDs in our study showed fewer self-reported HABs as a result of the scenarios described 
in the SIP-AEQ and those selected in the EEG task. According to social-cognitive personality 
theory (Dodge et al., 2002), cognitive processes—such as hostile intent attribution processes—are 
situation-specific. We can therefore consider the possibility that situations provoking a (self-
reported) HAB or a hostile expectancies violation in ASPD was not facilitated in our study, or that, 
depending on the scenario, the occurrence of the (self-reported) HAB or the hostile expectancy 
violation is not always systematic. It is possible, for example, to imagine that ASPD individuals 
were never really confronted with the situations described in our experience because they depict 
interactions that are too common or too conforming of societal norms. Thus, perhaps the situations 
described in our study were not provocative enough. Given that ASPD is characterized by a lack 
of conformity to societal norms (APA, 2013), it is possible that the individuals with ASPD in our 
study did not relate to the characters or that they experienced difficulty imagining the situations 
described in our experiment. 
 
BPD traits also did not predict self-reported HAB and non-hostile expectancy violation. In 
contrast, they positively predicted the hostile expectancy violation (i.e., BPD traits negatively 
predicted N400). Thus, the higher the BPD traits, the stronger the hostile expectancy violation. In 
other words, when the context was hostile, people with high BPD traits made more hostile intent 
attributions than people with lower BPD traits. This result partially confirmed our expectations and 
was consistent with findings in Smeijers et al. (2017). In addition, several researchers have 
provided arguments regarding the meaning of such a prediction (Arntz et al., 2011; Baer et al., 
2012; Barnow et al., 2009; Lobbestael & McNally, 2016). For example, Lobbestael & McNally 
(2016) demonstrated that people with BPD were subject to interpretive biases related to rejection 
and anger. According to Baer et al. (2012), people with BPD have negative beliefs about 
themselves and their environment. They also interpret and evaluate neutral and ambiguous stimuli 
negatively. Finally, according to Barnow et al. (2009) et Arntz et al. (2011), people with BPD judge 
other people as negative, aggressive and malicious. Another interesting finding is that in our 
correlation analyses, BPD traits were not correlated with the hostile expectancy violation. This may 
seem surprising given that, in our regression analyses, we were able to prove its role as a significant 
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predictor of the hostile expectancy violation. However, we would like to point out that our 
regressions controlled for several variables (including age, gender, education, depression and 
paranoid ideation). The fact that we did not find a significant correlation between BPD traits and 
non-hostile expectancy violation leads us to believe that the presence of high BPD traits was not 
associated with greater attribution of non-hostile intention when the context was non-hostile. 
Regardless of the level of BPD traits, the level of non-hostile expectancy violation remained the 
same. The fact that BPD traits did not predict self-reported HAB was surprising, given a mean 
positive correlation observed between the two variables. Among all the variables tested, paranoid 
ideation was most strongly correlated with self-reported HAB. In our regression models, it was 
also the variable that best predicted self-reported HAB (b = .15, p = .00; not reported in results 
section). Thus, it is likely that paranoid ideation received the majority of the variance of the self-
reported HAB. Moreover, paranoid ideation shared a high common variance with BPD traits (r2 = 
.34). Thus, it is possible that the BPD traits are too redundant compared to paranoid ideation in the 
prediction of HAB. This would explain why BPD traits did not predict self-reported HAB in our 
regressions. In the end, we were able to partially confirm our fourth hypothesis that ASPD and 
BPD traits significantly predict self-reported HAB and hostile expectancies violation. 
 
Self-reported HAB did not predict REAG, which was surprising when considering the 
numerous studies showing that self-reported HAB is positively related to REAG (Bailey & Ostrov, 
2008; Dodge et al., 2015; Gagnon & Rochat, 2017). However, there is a major bias in the 
measurement of the HAB using self-reports. This bias relates to an inability to capture early levels 
of information processing and therefore, spontaneous intention attribution processes. Thus, it is 
conceivable that the self-reported HAB is too biased to be associated with REAG.  
 
Hostile expectancies violations showed a strong negative prediction of REAG (i.e., N400 
positively predicted REAG). This result is somewhat unexpected. We assumed that hostile 
expectancies violation served as a measure of the HAB and thus would positively predict REAG, 
as reported in the literature (Bailey & Ostrov, 2008; Dodge et al., 2015; Gagnon & Rochat, 2017). 
This was not the case. We interpret the observed phenomenon as follows. First, let us recall that 
the hostile expectancies violation represents the subtraction of concordant non-hostile condition 
scenarios from discordant non-hostile condition scenarios (NHmi-NHma). In an NHmi scenario, 
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aggressors would be surprised to see a non-hostile intention appear after a hostile context. In an 
NHma scenario, an aggressive person would also be surprised to see a non-hostile intention appear 
after seeing a non-hostile context. Indeed, because of the chronic accessibility to hostile patterns, 
an aggressive person would see aggression in all their social interactions (Kim et al., 2019). Since 
NHmi and NHma conditions have a similar effect, their subtraction should have the effect of 
reducing the N400 (more positive amplitude going up) as aggressive traits increase. Thus, as hostile 
expectancies violation increases, REAG decreases. In addition to this interpretation, it appears that 
two other studies have found a negative relationship between HAB and REAG (Bowen et al., 2016; 
Coccaro, Fanning, & Lee, 2017). One possibility is that the relationship between HAB and REAG 
is more complex than we may think (Coccaro, Fanning, Fisher, et al., 2017). For  Bowen et al. 
(2016), mean HAB scores were very low and they assumed that the aggressive individuals in their 
sample did not make sufficient HABs. Thus, another explanation is that variability in HAB scores 
was probably too small in our study to observe correlations established by most of the studies in 
the literature (Bailey & Ostrov, 2008; Dodge et al., 2015; Gagnon & Rochat, 2017). 
 
Unexpectantly, non-hostile expectancies violation was a strong positive predictor of REAG 
(i.e., N400 negatively predicted REAG). In contrast to our assumption regarding the predictive role 
of hostile expectancies violation on REAG, we assumed that non-hostile expectancies violation 
would predict less REAG. A possible explanation can be found by recalling that the non-hostile 
expectancies violation was obtained by subtracting the concordant hostile condition scenarios from 
the concordant non-hostile condition (Hmi-Hma) scenarios. When the scenario was Hma, the non-
aggressive participants were surprised to see hostile intent following a hostile context because they 
likely looked for the good in humans. When the scenario was Hmi, non-aggressive people were 
also surprised to see hostile intent after a non-hostile context because of inconsistent information 
(Leuthold et al., 2012). Thus, the difference between Hmi and Hma cancelled out the effect of 
surprise (which was roughly the same in both conditions) and the N400 appeared less negative. 
Therefore, the lower the non-hostile expectancies violation (more positive amplitude going up), 
the lower the REAG. As a result, we were unable to confirm our fifth hypothesis. 
 
Finally, our final hypothesis that self-reported HAB, the hostile expectancy violation and 
the non-hostile expectancy violation were mediators of the relationship between cluster B 
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personality traits and REAG, could not be confirmed. The regression coefficient of the relationship 
between ASPD traits and REAG did not decrease significantly with the addition of self-reported 
HAB, hostile and non-hostile expectancy violation as mediators. Similarly, the regression 
coefficient of the relationship between BPD traits and REAG did not decrease significantly with 
the addition of self-reported HAB, hostile and non-hostile expectancy violation mediators. These 
findings were inconsistent with the few studies that have evaluated the mediating role of HAB in 
the relationship between ASPD and REAG and between BPD and REAG (Lobbestael et al., 2013; 
Smeijers et al., 2017). It is possible that the N400 effect (expectancy violation) may be influenced 
by other mediators, like sensitivity to rejection, impulsivity and dysfunctional beliefs (Baer et al., 
2012; Lobbestael & McNally, 2016), which were not included in our study. Further studies are 
therefore needed to better understand the cognitive and affective processes underlying aggressive 
behavior in antisocial and borderline personality disorders.  
 
This research project had several methodological limitations, such as sample size and 
heterogeneity. Indeed, according to G-Power analysis, the number of participants required to 
conduct a regression analysis with 8 predictors (self-reported expectancies violations, self-reported 
HAB, age, gender, education level, depression, paranoid ideation, BPD and ASPD traits) is 160. 
This is much higher than our current sample size (N = 63). Future analyses using a larger sample 
would be more adequate to better understand the nature of the observed relationships. In addition, 
our sample potentially over-represented students in the general population. Out of 63 participants, 
49 were from an academic background. It would be interesting and beneficial to evaluate our 




In conclusion, our study replicated the measurement of expectation violations by 
electrophysiology and validated the presence of a strong negative deflection of ERP amplitudes at 
the time of hostile expectation violations, as demonstrated in the study by Gagnon et al. (2016). 
Additionally, our results show that antisocial traits, borderline traits and violation of high non-
hostile expectations were positively associated with the frequency of reactive aggressive behaviors. 
Also, antisocial traits and violation of non-hostile expectations were positively correlated with the 
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frequency of proactive aggressive behavior. Our mediation models involving intention attribution 
processes as mediators could not be confirmed. Nevertheless, our data indicated that individuals 
with high borderline traits experienced more hostile expectation violations and that violation of 
hostile expectations predicted the frequency of reactive aggressive behaviors. To better understand 
the meaning of the relationship between expectancy violation and reactive aggression, it would be 
interesting to construct two groups of participants according to level (low or high) on reactive 
aggression and compare them according to level of surprise (i.e., strength of N400 deflection) 
experienced in each of the four scenario conditions. 
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7. CHAPITRE III. CONCLUSION GÉNÉRALE 
Ce projet de recherche a été conçu dans le but de répondre à deux principaux objectifs.  
Le premier objectif était de répliquer et d’évaluer une méthode de mesure du HAB créée par 
Gagnon et al. (2016). Cette méthode impliquait l’administration d’une tâche de lecture de scénarios 
pendant l’enregistrement de l’activité cérébrale des participants. Les scénarios décrivaient des 
personnages interagissant dans des scènes de la vie quotidienne. Pour chaque scénario, les 
participants devaient évaluer des comportements ambigus et potentiellement provocateurs dans un 
contexte décrit (hostile ou non hostile) et imaginer les intentions alimentant ces comportements. 
Par la suite, une dernière phrase apparaissait dans le but de clarifier les intentions derrière les 
comportements des personnages. L’intention révélée pouvait être hostile ou non hostile. Comme 
décrit précédemment, les scénarios pouvaient être de l’ordre de quatre conditions : hostile 
concordante, hostile discordante, non hostile concordant et non hostile discordant. Lorsque les 
conditions étaient hostiles, le mot cible décrivait une intention hostile derrière le comportement du 
personnage. À l'inverse, lorsque les conditions étaient non hostiles, l'intention décrite était non 
hostile. Les conditions étaient dites concordantes lorsque la nature hostile ou non hostile de 
l'intention était cohérente avec la nature hostile ou non hostile du contexte. De même, les conditions 
étaient dites discordantes, lorsque la nature hostile ou non hostile de l'intention différait de la nature 
hostile et non hostile du contexte. Tout comme obtenu dans l’étude de Gagnon et al. (2016), nous 
nous attendions à observer une déflexion négative des amplitudes des ERP (composante N400) 
enregistrées lors de la violation des attentes hostiles dans les régions cérébrales postérieures droites 
et c’est effectivement ce que nous avons trouvé. Plus précisément, la déflexion négative N400 était 
la plus prononcée lors de la violation des attentes hostiles dans les régions centrales et postérieures, 
aux électrodes médianes et droites. Ce résultat a été corroboré par de nombreuses autres études 
dans la littérature scientifique (Baetens et al., 2011; Bartholow et al., 2016; Leuthold et al., 2012; 
Van Overwalle et al., 2009). 
Le deuxième objectif de ce projet était d’examiner le rôle médiateur de la violation des 
attentes (hostiles ou non) dans la relation entre le TPAS et la REAG. Pour y répondre, les traits de 
personnalité, les processus d’attribution d’intention et les comportements agressifs des participants 
ont été évalués par l’administration de questionnaires autorapportés. Puis, toutes les variables 
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d’intérêts, dont les mesures d’électrophysiologie de la violation des attentes ont été étudiées dans 
des analyses de corrélation et de régression. Nous avons émis cinq hypothèses pour guider notre 
interprétation des résultats. La première hypothèse formulée était celle selon laquelle le TPAS 
prédisait positivement les comportements agressifs. Cette première hypothèse a pu être confirmée 
comme dans d’autres études (Lobbestael et al., 2013; Ostrov & Houston, 2008; Ross & Babcock, 
2009; Tweed & Dutton, 1998; Walters, 2007). Ainsi, nous étions capables de dire que le TPAS 
prédisait positivement et fortement les comportements agressifs réactifs et proactifs. Selon notre 
deuxième hypothèse, le TPAS prédisait positivement le HAB et la violation des attentes hostiles. 
Toutefois, ce postulat n’a pas pu être validé dans notre étude. Contrairement à ce qui fut rapporté 
par la communauté scientifique (Lobbestael et al., 2013; Smeijers et al., 2017), le TPAS ne prédisait 
pas significativement le HAB ou la violation des attentes. Pour notre troisième hypothèse, nous 
nous attendions à ce que le HAB et la violation des attentes prédisent positivement les 
comportements agressifs réactifs comme l’ont observé de nombreux chercheurs (Bailey & Ostrov, 
2008; Basquill et al., 2004; Camodeca & Goossens, 2005; De Castro et al., 2002; Dodge, 2006; 
Dodge et al., 2015; Gagnon & Rochat, 2017; Hubbard et al., 2001; MacBrayer et al., 2003; 
Matthews & Norris, 2002; Miller & Lynam, 2006). Contre toute attente, la violation des attentes 
hostiles prédisait négativement la REAG tandis que la violation des attentes non hostiles prédisait 
positivement la REAG. Le HAB lui, ne prédisait pas la REAG. Selon notre quatrième hypothèse, 
la violation des attentes était reliée positivement et faiblement à la PEAG. Ce postulat a pu être 
confirmé puisque nous sommes parvenus à trouver une corrélation positive et moyenne entre la 
violation des attentes non hostiles et la PEAG, comme d’autres études présentées dans la méta-
analyse de De Castro et al. (2002),. Enfin, pour notre cinquième hypothèse, nous avons postulé que 
l’ajout du HAB ou de la violation des attentes comme médiateurs dans les régressions changerait 
la qualité de la relation entre le TPAS et la REAG. Cette supposition n’a pas pu être prouvée, car, 
dans nos modèles de régression, l’ajout de la variable HAB ou la violation des attentes (hostiles ou 
non) ne modifiait pas significativement la relation entre le TPAS et les comportements agressifs 
réactifs. 
Afin d’expliquer les résultats inattendus ou non conformes à ceux de la communauté 
scientifique, nous avons élaboré des pistes de réflexion et d’interprétations de nos données. En ce 
qui concerne le rôle du TPAS dans la prédiction du HAB et de la violation des attentes, nous 
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spéculons que les personnes ayant plus de traits antisociaux éprouvaient des difficultés à 
s’identifier aux situations décrites dans la tâche EEG de Gagnon et al. (2016) et le questionnaire 
évaluant les processus d’attribution d’intention (SIP-AEQ; Coccaro, Noblett, & McCloskey, 2009). 
Selon le DSM-5, le TPAS se caractérise par des interactions marginales et peu conformes aux 
normes sociétales (APA, 2013). Or dans nos tâches expérimentales, les interactions sociales 
décrites sont quotidiennes et socialement courantes. Ainsi, il est fort probable que les personnes 
avec des traits du TPAS n’aient presque jamais été confrontées aux situations décrites et aient eu 
du mal à les interpréter. Par ailleurs, selon la théorie de la personnalité sociocognitive, les processus 
cognitifs tels que les processus d’attribution d’intention hostile, sont spécifiques à une situation 
donnée (Dodge et al., 2002). Alors, nous pouvons envisager que nos scénarios ne déclenchaient 
pas systématiquement de HAB ou de violation des attentes chez le TPAS. À propos de l’absence 
de lien entre le HAB et la REAG, nous supposons que le questionnaire SIP-AEQ était trop biaisé 
pour être associé à la REAG. Étant une mesure autorapportée subjective, ce questionnaire ne 
permet pas de capter les premiers niveaux du traitement de l’information sociale (tel que les 
processus d’attribution d’intention spontanés) de Crick & Dodge (1996). Ainsi, il nous est facile 
de concevoir que les personnes complétant le SIP-AEQ aient suffisamment le temps d’explorer 
différentes interprétations et d’évaluer les patrons de réponses préférées avant de porter un 
jugement et donner leur réponse.  Pour le sens des relations observées entre la violation des attentes 
hostiles et la REAG et, entre la violation des attentes non hostiles et REAG, nous interprétons le 
phénomène comme découlant de la manière dont est opérationnalisée la violation des attentes. La 
violation des attentes hostiles représente la soustraction entre les scénarios de condition non hostile 
concordante et les scénarios de condition non hostile discordante (NHD-NHC). Quant à la violation 
des attentes non hostiles, il s’agit plutôt d’une soustraction entre les scénarios de type hostile 
concordant et les scénarios de type hostile discordant (HD-HC). Ainsi, l’ampleur de la déflexion 
négative N400 dépend de l’ampleur des différences entre les conditions discordantes et les 
conditions concordantes. En considérant cela, la violation des attentes hostiles (NHD-NHC) peut 
paraître plus faible (i.e. N400 moins négative) chez les individus agressifs si le niveau de surprise 
ressentie chez cette population est le même dans les scénarios de type NHD que dans les scénarios 
de type NHC. Cela peut par exemple se produire dans le cas d’une accessibilité chronique à des 
schémas hostiles (Kim et al., 2019). Percevant de l’hostilité dans toutes leurs interactions, les 
agressifs peuvent être surpris de voir apparaître une intention non hostile après la présentation d’un 
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contexte qu’il soit hostile ou non. Dans le même ordre d’idées, la violation des attentes non hostiles 
(HD-HC) peut paraître plus faible (i.e. N400 moins négative) chez les individus non agressifs, si 
le niveau de surprise éprouvé dans un scénario hostile discordant est le même que celui éprouvé 
dans un scénario hostile discordant. Ceci peut se produire dans le cas d’une résistance à 
l’accumulation d’indices hostiles. En voulant systématiquement percevoir l’être humain comme un 
être bon, les participants non agressifs vont être surpris de voir une intention hostile apparaître, 
quelle que soit la nature (hostile ou non hostile) du contexte.  
Notre projet de recherche comportait plusieurs limites méthodologiques, telles que la taille et 
l’hétérogénéité de l’échantillon. En effet, le nombre de participants nécessaires pour conduire une 
analyse de régression avec une variable indépendante, une variable dépendante, deux médiateurs 
(violation des attentes et HAB autorapportés) et six covariables (âge, sexe, niveau d’éducation, 
traits de dépression, d’idéation paranoïde et limites) est de 166 selon G-Power. Ce qui est bien plus 
élevé que la taille actuelle de notre échantillon (N = 63). Des analyses futures sur un plus large 
échantillon serait alors adéquates pour mieux comprendre la nature des relations observées. De 
plus, notre échantillon était très hétérogène et sensible à une potentielle surreprésentation de la 
quantité d’étudiants dans la population générale. Sur 63 participants, 49 provenaient d’un milieu 
universitaire. Il serait intéressant d’évaluer nos mesures sur des échantillons plus représentatifs de 
la population générale.  
En conclusion, notre étude a permis de développer nos connaissances actuelles sur les 
cognitions agressives et leurs influences sur la survenue des comportements agressifs. Par ailleurs, 
elle conscientise davantage la communauté scientifique au sujet de l’importance d’investiguer sur 
les processus cognitifs à l’origine de l’agressivité réactive chez la personnalité antisociale. Ceci 
permettrait de développer des axes de traitement et de contribuer à long terme à la diminution de 
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9. ANNEXE A – FIGURES ADDITIONNELLES  
 
       
       
       
                                                                       
Figure 6. Grand average ERPs recorded when presenting hostile match, hostile mismatch, non-hostile 
match and non-hostile mismatch target words at electrodes of anterior, central and posterior sites. 
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Figure 7. Difference between the mismatch and match conditions of the grand ERP averages obtained 
after presentation of the hostile or non-hostile target word at electrodes of anterior, central and 
posterior sites. 
F = anterior; C = central; P = posterior. 
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